cen t ro c I i m a Center for Integrated Studies on Climate Change

and the Environment
CENTRO DE ESTUDOS INTEGRADOS SOBRE ) ) ) ) )
MEIO AMBIENTE E MUDANCAS CLIMATICAS rederal University of Rio de Janeiro — Brazil

www.centroclima.org.br

Residential and Transportation scenario

for LCS study Brazil Case
Report of last year’s activity

2008 AIM Training Workshop

William Wills
ww@ufrj.br
Tsukuba, Japan
October 28, 2008



Continnuing from last section...

Ethanol production in Brazil
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Interesting LCS Activities from last year
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Ethanol Learning Curve
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Overall assumptions in 2008

» Policy Implementation - Actions
» Enhancing biodiesel production
» Reducing Amazon deforestation

= Focus on BCM model utilization

= Main options considered for mitigation
= Efficiency
= Enhancing biodiesel production and use
= Fuel Shift on PWR sector



GDP Distribution (2004 — 2030)
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Population
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Key information - 2007

2000 2006 2030
Population, total 173.9 million 188.7 million 238 million
Population growth (annual %) 1.5 1.2 0.8
GDP per capita, (current 1000 US$) 3.8 4.7 7.8 - 15
1.9-3.6
GDP (current US$) 644.5 billion 1.1 trillion trillion
GDP growth (annual %) 4.3 3.7 2.2-5.1
Inflation, GDP deflator (annual %) 6.2 4.3
Agriculture, value added (% of GDP) 5.6 5.1 8-12
Industry, value added (% of GDP) 27.7 30.9 29 - 36
Services, etc., value added (% of
GDP) 66.7 64.0 63 - 52

Source: World Development Indicators database, April 2007



Policy Implementation — Action 1

Lack of

regional _» Enhancing Biodiesel High prices of

programs Production in Brazil vegetable oil in

— mm——— international
Design regional ;\ markets

rograms : :
Lack of \
\ knowledge in
Lack of knowledge in agriculture Technical motors Find alternative

High

_ difficulties in  technology raw materials
biodiesel
castor oil
costs

Find out which raw material (1 transformation
or more) should be used in
each region

l\ More technical research

Lack of investments in -
Lack of investments in

agricultural research

N

Expand the budget for
biodiesel research

technical research




Policy Implementation — Action 2
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Policy Implementation — Action 2

Brazil's deforestation
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Figure 3.8.2 Projected deforestation until 2050, under different scenarios for the Brazilian Amazonia (Silveira et
al., 2005).



Backcasting Model
« 5 actions implemented
1. Enhancing biodiesel use in small freigth

2. Enhancing biodiesel use in large freigth

3. Enhancing biodiesel use in buses
e 2% biodiesel in 2005 to 100% biodiesel in 2050

4. Enhancing energy efficiency in refrigerators
 50% efficiency increase until 2050

5. Shifting from oil to biomas in the PWR sector
* 6 Mtoe substitution (2/3)



Residential sector

1 Energy service demand |
Unit 2000 2005 2010 2015 2020 2025 2050 2035 2040 2045 2050 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
cooL 1,0/1,05| 1,1 (1,13|1,15]|1,18( 1,2 [1,23]|1,25|1,28| 13 1,0/1,05| 1,1 (1,13(1,15|1,18( 1,2 (1,23|1,25|1,28| 13
WARM 1,0/1,05| 1,1 (1,13|1,15]|1,18( 1,2 [1,23]|1,25|1,28| 13 1,0/1,05| 1,1 (1,13(1,15|1,18( 1,2 (1,23|1,25|1,28| 13
HWT 1,0/1,05| 1,1 (1,13|1,15|1,18( 1,2 |1,23]|1,25|1,28| 1,3 1,0/1,05| 1,1 (1,13(1,15|1,18( 1,2 (1,23|1,25| 1,28 1,3
COOK 1,0/1,05| 1,1 (1,13|1,15]|1,18( 1,2 [1,23]|1,25|1,28| 13 1,0/1,05| 1,1 (1,13(1,15|1,18( 1,2 (1,23|1,25|1,28| 13
LIGHT 1,0/1,05| 1,1 (1,13|1,15]|1,18( 1,2 [1,23]|1,25|1,28| 13 1,0/1,05| 1,1 (1,13(1,15|1,18( 1,2 (1,23|1,25|1,28| 13
REF 1,0/1,05| 1,1 [1,13|1,15]|1,18( 1,2 [1,23]|1,25| 1,28 13 1,0/1,05| 1,1 [1,13(1,15|1,18( 1,2 (1,23 1,25| 1,28 13
v 1,0/1,05| 1,1 (1,13|1,15]|1,18( 1,2 [1,23]|1,25|1,28| 13 1,0/1,05| 1,1 (1,13(1,15|1,18( 1,2 (1,23|1,25|1,28| 13
APP 1,0/1,05| 1,1 (1,13|1,15]|1,18( 1,2 [1,23]|1,25|1,28| 13 1,0/1,05| 1,1 (1,13(1,15|1,18( 1,2 (1,23|1,25|1,28| 13
Freight Transportation sector
Energy service demand M

Unit 2000 2005 2010 2015 2020 2025 2030 2035 2 2 2 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Passenger Transportation sector

Energy service demand Ch
Unit 2000 2005 2010 2015 2020 2025 2050 2035 2040 2045 2050 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
PPV S 100 1,10 1,10 12i 120 1,3f 13 1,30 13 120 12
PPV _IM 1,00 1,1 1,10 1,28 12) 1,30 13 1,30 13 1,20 12
PRV _L 1,00 1,10 1,1 1,20 1,2} 1,3 1,3 1,30 1,3} 1,2} 1,2
CPV 1,00 1,10 1,1 1,20 1,2) 1,3 1,3 1,3} 14} 14 14
BUS 1,00 1L,1i 1,10 1,2 1,20 1,3 1,3 1,3 14 14 14
TRN 1o¢ 1,1 1,1: 1,2¢ 1,2: 1,3 1,3¢ 1,3: 14: 14: 14
SHP 1o; 1,1 1,1: 1,2% 1,2; 1,3f 1,3 1,3; 14; 14! 14
AlR 1Lo; 1,1 1,1: 1,2¢ 1,2; 1,3 1,3 13 14: 14i 14




Arlrecactina Maondael - Danatratinn
uaur\uaouuu IVIUUICU | I CIICGUI CALIVI ]
1 Enhance hiodiesel use - MF
% 0% 2% 12% 23% 35% A47% 559% T1% 83% 95% 100%
2 Enhance Biodiesel Use - LF
% 0% 2% 12% 24% 35% A47% 59% T1% 83% 95% 100%
3 Enhance Biodiesel Use - Bus
% 0% 2% 12% 23% 35% A47% 59% 1% B83% 95% 100%
& Energyeficency Refrgeator .
% 0% 25% 50% 75% 100% 100% 100% 100% 100% 100% 100%
5 Shift from Oil to Biomass - PWR
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Future Work

= Implement all other actions in the Backcasting Model;

= Check for new oficial data available to update BAU scenario;

= Check goals for energy eficiency in the National Energy Plan 2030;
= Assess other important trends and put them in CM scenario.

= Considering costs of actions

Discussion Points

= Linked Models (ESS and BCM)

= BCM: Graphics by sector; Dificult to implement an action for a hole sector;
Bugs; Could be integrated with the ESS Model and offer same graphs.

= AFOLU, IPPU, Waste - How to adress actions using ESS and BCT



